6
DNA digestion was performed using 4UPstI-HF (NewEngland Biolabs, Ipswich, MA;
7
Morris et al. 2011) in 1X CutSmart BufferTM130 with incubation at 37°C for 2 h.
8
Adapters were ligated with T4 DNA ligase in 1X ligation buffer (New England 2 2 9
Biolabs), followed by incubation at 16°C for 90 min and 80°C for 30 min.
3 0
Purification was performed using a Qiagen MinElute PCR purification kit, with 2 3 1 elution in 25 mL 1X TE. PCRs were carried out in 50 mL volumes containing 10 mL All reads were trimmed, filtered and analyzed using the STACKS pipeline 74 in order 2 5 3
to create catalogues of comparable SNP loci. We optimized the pipeline according to 2 5 4 the recommendations of Paris, et al. 75 . Initially, the PROCESS_RADTAGS module 2 5 5 was used to separate reads by their barcode, remove low-quality reads (any read with 2 5 6
an average Phred score < 10 in any sliding window of 11bp), trim all reads to 70 base 2 5 7 pairs in length, and remove any reads that did not contain the enzyme recognition 2 5 8
sequence. Next, the USTACKS module was used for the de novo assembly of raw 2 5 9
reads into RAD tags. The minimum number of reads to create a stack was set at 3 (-m 2 6 0 parameter in USTACKS), and the maximum number of pairwise differences between 2 6 1 stacks was 2 (-M parameter in USTACKS). A catalogue of RAD tags was then 2 6 2 generated using the 25 highest coverage individuals from each ecotype in CSTACKS.
6 3
The distance allowed between catalogue loci (-n in CSTACKS) was increased to 2, 2 6 4 after different trials were run to ensure loci were not inaccurately called as separate 2 6 5
stacks. The execution of these components was accomplished using the STACKS 2 6 6 denovo_map.pl script; in running this script, the optional -t flag was used to remove 2 6 7
highly repetitive RAD tags during the USTACKS component of the pipeline.
6 8
Following assembly and genotyping, the data were further filtered to maximize data 2 6 9 quality. Using the POPULATIONS module, we retained only those loci that were We investigated the number of populations (or clusters) represented in our data using 2 7 7 FASTSTRUCTURE 78 and the putatively neutral SNP dataset, default parameters, a 2 7 8 logistic prior, and K from 1 to 6. The appropriate number of model components that 2 7 9
explained structure in the dataset was determined using the chooseK.py function 78 .
8 0
Results for the identified optimal values of K were visualized using DISTRUCT 79 .
8 1
We also estimated the number of clusters using the find.clusters command in 2 8 2 ADEGENET, with optimization based on the Bayesian Information Criterion (BIC).
8 3
Finally, we created a Euclidian distance matrix between individuals in the R package 2 8 4 ADEGENET 80 , which we then displayed using a neighbor-joining tree produced in specimens, we performed two independent BAYESCAN runs, both including all fully 2 9 8
winged individuals, but each with a different half of the vestigial-winged group.
9 9
These two comparisons therefore each had a balanced design, and can be used to 
5 0
Given these results we conclude that there is no neutral population structure between 3 5 1 fully winged and vestigial-winged individuals when sampled from the same location, loci that were found to be significant in these largely independent comparisons.
The two BAYESCAN runs detected 17 and 14 outlier loci with a q-value of <0.2 3 7 2 (Supplementary Table 2 ). Of these, three loci were identified in both comparisons,
7 3
with one locus (14459_12) identified as the most significantly differentiated SNP in 3 7 4
both comparisons, with q-values of (0.00570 and <0.00000). In independent 3 7 5
comparisons with random differences between groups with loci differentiation 3 7 6
distributions to those observed, one would expect 0.03 loci to be detected as outliers 3 7 7
in both comparisons, and the probability that the most differentiated locus would be 3 7 8
identical would be <0.0001.
7 9
In the randomized BAYESCAN runs, an average of 10.6 outlier loci were detected at 3 8 0 a q-value of 0.2, with a maximum of 13 outlier loci detected. The observed differentiation between fully winged and vestigial-winged individuals at 3 9 2 these outlier loci strongly suggests that there are regions of the genome highly 3 9 3 differentiated between these two morphotypes. Due to the paucity of genomic data 3 9 4
published for Plecoptera, we were unable to map these outlier loci via BLAST-n to 3 9 5 genomic regions to identify the genes present in the surrounding regions.
9 6
Discussion 3 9 7
In this study, we tested for a genetic basis for wing reduction in the New Zealand vestigial-winged or apterous at around 500 m.a.s.l.
32
. We offer two hypotheses as to 4 3 6
why sympatry occurs at this altitude at Black Jacks Creek, though these must be 4 3 7
regarded as speculation until further testing is done. Firstly, a disturbance such as a 
6 3
While we analysed SNP data, we do not infer that SNPs underlie the phenotypic 4 6 4 differences observed, nor that the outlier SNPs identified in our study have any causal and near complete genomic sequence before we could speculate as to the specific 4 7 0 changes responsible for wing polymorphism.
7 1 7 2
Untangling the precise mechanisms behind wing reduction in the Z. fenestrata species 4 7 3 group, including testing for an environmentally induced component to these 4 7 4
alternative developmental pathways will require further experimentation. While the 4 7 5
Z. fenestrata species group is a fascinating system to study the mechanisms wing 4 7 6 reduction in insects, the group does have some life-history and population 4 7 7
characteristics that create challenges for understanding the mechanism(s) behind wing assembly for this species we will be able to look at the specific genomic regions 4 9 3
linked to the outlier SNPs defined in this study. 
1 7
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3 5
fenestrata Clade 1 sampled in Black Jacks Creek.
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